Focal adhesion kinase as a therapeutic target of bortezomib.
Bortezomib, a modified dipeptidyl boronic acid, is a selective potent proteasome inhibitor that has been approved for clinical treatment of multiple myeloma and mantel cell lymphoma. Results from a growing number of basic studies and clinical trials reveal that bortezomib could be used to treat diverse types of solid tumors alone or in combination with other chemotherapeutic drugs. It has been shown that bortezomib transcriptionally suppresses focal adhesion kinase (FAK) expression by interrupting the nuclear factor kappa B (NFκB) pathway, which suggests that FAK could be a potential molecular target for bortezomib. Analysis of FAK promoter sequences revealed that FAK promoter harbors the NFκB and p53 binding domains. Further studies of FAK promoter activity, real-time PCR, electrophoretic mobility shift assay (EMSA) and chromatin immunoprecipitation (ChIP) assay revealed that bortezomib inhibits NFκB binding on the FAK promoter, thereby reducing FAK expression. Thus, bortezomib could inhibit cancer cell growth and migration or invasion by repressing FAK expression. Since activation and overexpression of FAK has been implicated in the progression and invasion of malignant tumors, it is likely that targeting FAK with bortezomib is a potential strategy for preventing cancer metastasis. This review focuses on the molecular regulation of FAK and the potential clinical application of bortezomib.